COLIA1 polymorphism contributes to bone mineral density to assess prevalent wrist fractures.
Wrist fractures associated with postmenopausal women are only partially explained by osteoporosis. Recent studies have shown that polymorphism of an Spl binding site in the first intron of the collagen I alpha 1 gene (COLIA1) may determine risk for vertebral and nonvertebral fractures in post-menopausal women independent of bone mass. We investigated the relationship between the COLIA1 polymorphism, lumbar spine and femoral neck bone mineral density (BMD), ultrasound stiffness of the heel, anthropometric variables, and risk for wrist fractures in 126 Czech postmenopausal women with low bone mass who suffered one or more wrist fracture in the last 5 years and in 126 postmenopausal women with low bone mass without any fracture. Genotypes for the Spl COLIA1 polymorphism were determined by polymerase chain reaction, digestion with Ball restriction enzyme, and agarose gel electrophoresis. The test discriminates two alleles, S and s, which correspond to the presence of guanine and thymidine, respectively, at the first bases in the Spl-binding site in the first intron of the gene for CO-LIA1. No significant differences were found between the fracture and control group with regard to age, weight, and years since menopause. However, BMD of the lumbar spine and femoral neck and ultrasound stiffness of the heel were significantly lower in patients with prevalent wrist fracture. Femoral neck BMD was the strongest determinant of prevalent fracture of the wrist. COLIA1 genotyping significantly strengthened prediction of prevalent fracture of the wrist. After multivariate adjustment, women in the Ss group had 2.0 times the risk of the women in the SS group (95% confidence interval [CI] = 1.1-3.8), and the women in the ss group had 2.8 times the risk of the women in the SS group (95% CI = 0.5-14.6). The overall gene-dose effect was an odds ratio of 2.1 per copy of the "s" allele (95% CI = 1.2-3.8). In the stepwise logistic regression, COLIA1 acted synergistically with femoral neck BMD and weight in increasing prediction of wrist fracture. The results demonstrate that COLIA1 Sp1 polymorphism is associated with an increased risk of wrist fracture in postmenopausal women independent of BMD and may be helpful in clinical practice by identifying patients with an increased fracture risk.